Role of mitochondria in angiotensin II-induced reactive oxygen species and mitogen-activated protein kinase activation.
Peptide hormone Angiotensin II (Ang II) activates NAD(P)H oxidase, via AT1 receptors leading to increased generation of reactive oxygen species (ROS), such as the superoxide anion (O(2)(-)). As an important intracellular second messenger, ROS can activate many downstream signaling molecules, including mitogen-activated protein kinases (MAPK), protein tyrosine phosphatases, protein tyrosine kinases, and transcriptional factors. Activation of these signaling cascades is highly related to risk for cardiovascular diseases. Accumulating evidence reveals that membrane-bound NAD(P)H oxidase is the main source responsible for Ang II-induced ROS generation. However, recent novel findings suggest that Ang II stimulation induces opening of mitochondrial K(ATP) channels, depolarizes mitochondrial potential (DeltaPsi(M)), and further amplifies ROS generation from mitochondria, resulting in redox-sensitive activation of MAPK. In this review, we discuss the possible mechanisms of Ang II-induced cardiac pharmacological preconditioning (PC), and focus on the role of mitochondrial K(ATP) channels, mitochondrial ROS production, and MAPK activation in response to Ang II stimulation.